Abstract. Mean alongshore currents observed on two barred beaches are compared with predictions based on the one-dimensional, time-and depth-averaged alongshore momentum balance between forcing (by breaking waves, wind, and 10-100 km scale alongshore surface slopes), bottom stress, and lateral mixing. The observations span 500 hours at Egmond, Netherlands, and 1000 hours at Duck, North Carolina, and include a wide range of conditions with maximum mean currents of 1.4 m/s. Including rollers in the wave forcing results in improved predictions of the observed alongshore-current structure by shifting the predicted velocity maxima shoreward and increasing the velocity in the bar trough compared with model predictions without rollers. For these data, wave forcing balances the bottom stress within the surfzone, with the other terms of secondary importance. The good agreement between observations and predictions implies that the one-dimensional assumption holds for the range of conditions examined, despite the presence of small alongshore bathymetric nonuniformities. With stronger bathymetric variations the model skill deteriorates, particularly in the bar trough, consistent with earlier modeling and laboratory studies.
dx where E,. is the roller energy density (set to zero at the offshore boundary), c is the phase speed, and D,. is the roller dissipation, given by [Duncan, 1981; Deigaard, 1993] 2gE,. sin/3 Dr = ,
½ where the wave-front slope/3 usually is assumed to be 0.1 or less [e.g., Walstra et al., 1996] . The wave model is solved with a standard forward stepping scheme using the observed bathymetry, and offshore values of Hrms, wave period T, 0, and water level •.
Current Model
The depth-and time-averaged alongshore current velocity • is obtained from the 1-D depth-integrated and timeaveraged alongshore momentum balance between wave, wind, and tidal forcing, ahd bottom stress and lateral mix- 
where k•, the apparent bed roughness, is assumed to be Figures  10d-10f) . At high and mid tide, the predicted cross-shore structure oft agrees well with the observations (Figures 10e-10f) . At low tide (Figure 10d ) the •x location is repro- •To exclude the frequent periods of near zero flow (e.g., 
Discussion
ically is stronger, narrower, and farther offshore than the high-tide wave forcing (e.g., Figures 10g-10i) , resulting in different alongshore current distributions (Figure 10d-10f) .
Estimates of the importance of the model terms (4) are obtained by spatially averaging the absolute value of each term across the bar-trough region (Egmond: 110 _< :r <_ 235 m, P3-P8; Duck: 30 _< a: < 165 m, D5-D12) for each run, and calculating the rms value for the entire experiment (Table 3) . The rms wave and wind forcing at Duck are each half those at Egmond, reflecting the less energetic conditions at Duck. At both sites the waves are the dominant forcing mechanism and largely balance the bottom stress (Table 3, 
The cf Parameterizations
The ratio of roughness to depth k•/h is believed to influence cf and is utilized in the Manning-Strickler cf parameterization (7) implemented here. The cross-shore and temporally constant k• is suggested by coupled bedform-fluid modeling [Houwman and Van Rijn, 1999 ] but is inconsistent with k• estimates based on vertical profile measurements of
Importance of Dynamical Terms
Although Egmond and Duck differ in incident wave conditions and morphology (i.e., double and single bar systems), the alongshore momentum balances are similar. For example, in the three cases at different tidal stages, the wave forcing largely balances the surfzone bottom stress, and wind forcing, tidal forcing, and lateral mixing are secondary terms but cannot in general be neglected (Figures 6g-6i and 10g-10i) . Lateral mixing is most important near the current jets, where it reduces I•n•xl and broadens •(x). Seaward of the surfzone, the bottom stress balances the wind and tidal forcing at Egmond and roughly balances wind forcing at Duck (Figures 6g-6i and 10g-10i) . The low-tide wave forcing typ- •Egmond: t < 500 hrs; Duck: t < 1000 hrs.
bEgmond: 550 < t < 850 hrs; Duck: 1000 < t < 1250 hrs. 
Conclusions
Using standard literature values [Batties and Stive, 1985] , the cross-shore wave height distribution is reproduced accurately, with an average root mean square error of 0.13 and 0.08 m at Egm,•nd and Duck, respectively. The error in wave height is tidally modulated with increased error at low tide. For a wide range of conditions at both locations, the crossshore structure of the mean alongshore current is predicted well with a 1-D alongshore current model (i.e., 2-D effects are ignored). Essential to the accurate prediction is the inclusion of rollers in the wave forcing, confirming earlier laboratory results. Rollers shift the velocity maxima shoreward and increase the alongshore flow in the trough, resulting in predictions of the mean alongshore current consistent with field observations. Within the surfzone, the model primarily balances wave forcing with bottom stress. Wind forcing, lateral mixing, and at Egmond tidal forcing, are secondary, but not negligible.
The agreement between measured and modeled mean alongshore current implies that the assumption of a time and cross-shore independent apparent bed roughness (chosen to fit the observations), wave front slope, and eddy viscosity is reasonable, and that weak nonuniformities in morphology are unimportant to the alongshore current, consistent with previous integrated 1-D alongshore momentum balances at Duck. The Egmond roller slope and eddy viscosity work well at Duck, but for unknown reasons, bed roughness at Duck decreases almost 50% (a 20% reduction in drag coefficient). The appropriate roughness without fitting to observations is unclear. With appropriate roughness a crossshore varying drag coefficient yields improved predictions compared with a constant drag coefficient. Additional datamodel comparisons suggest that the 1-D balance does not hold, especially in the bar trough, when the bathymetry is strongly alongshore inhomogeneous, consistent with earlier model and laboratory studies. 
